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neighboring forests, and as the wild turkey has been driven back 
by the settlement of the country, the domestic turkey has gradu- 
ally lost the markings which told of the presence of the wild, 
though judicious breeding has preserved and rendered more or 
less constant some of this evidence in what is called the domestic 
bronze turkey ; and the more these evidences are preserved in 
the bronze turkey, as the red leg and the tawny shade dashed 
upon the white terminals of the tail feathers and the tail coverts, 
the better should the stock be considered, because it is the more 
like its wild ancestor. 

That the domestic turkey in its neighborhood may be de- 
scended from or largely interbred with the wild turkey of New 
Mexico, which in its wild state more resembles the common do- 
mestic turkey than our wild turkey does, may unquestionably be 
true, and it may be also true that the wild turkey there has a 
large infusion of the tame blood, for it is well known that not 
only our domestic turkey, but even our barn-yard fowls relapse to 
the wild state in a single generation when they are reared in the 
woods and entirely away from the influence of man, gradually 
assuming uniform and constant colorings. But I will not discuss 
the question whether the Mexican wild turkey is of a different 
species from ours or merely a variety of the same species, only 
with differences in color which have arisen from accidental causes, 
and certainly I will not question that the Mexican turkey is the 
parent of many domestic turkeys, but I cannot resist the conclu- 
sion that our wild turkey is the progenitor of our domestic turkey. 
Indeed, we know that this is so to a very large extent, from their 
constant interbreeding along our frontiers, and I never heard of 
any one who had wild blood in his flock who did not think he had 
as good domestic turkeys as any one else. 



THE STUDY OF ZOOLOGY IN GERMANY. 

BY CHARLES SEDGWICK MINOT. 

I. THE LABORATOEIBS. 

TT AVING had somewhat extended opportunities for seeing vari- 
-*--*- ous laboratories in Germany, and for working in some of them, 
the writer became much impressed by the great advantages they 
offer; and as they are at once training-schools and the scene of 
active original research, it seems appropriate to begin by some 
account of them. 
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All the laboratories with which the author is acquainted are 
connected with universities which, unlike many of our colleges, are 
not mere high-schools, but are the centres of intellectual activity 
and the seats of the highest teaching. The distinguishing feature 
of them is their organization, which gives to original research the 
highest rewards, and makes everything else subordinate to inves- 
tigation. Thus, when a student tries for his degree, he passes 
merely an oral examination, for though he may appear deficient 
as regards positive knowledge, yet if his thesis contains the re- 
sults of original work and is judged good, the imperfections of 
his knowledge are disregarded, and the degree is duly conferred. 
Again, upon becoming a teacher he is obliged to present another 
original research, and the professors are, as a rule, selected 
according to their abilities and success as investigators. The 
consequence of this system, the same at all the twenty-one Ger- 
man' universities, is that both instructors and students regard 
investigation as the proper scope of their industry. This gen- 
eral spirit makes itself felt in the zoological department as well 
as in every other. 

The rigid adherence to this system has made the German 
universities the home of the highest science. Thus, while inter- 
course between savants is restricted in America and England 
mainly to accidental meetings and the gatherings of learned soci- 
eties, the scientists of Germany come together to work for a 
common end, the maintenance of the university with which they 
are connected. In every respect science is furthered by the 
organization and spirit maintained in every German university. 
There are, of course, grave defects connected with the system, 
but these the author cannot enter into, not being qualified. 
These general remarks have been prefixed to indicate that which 
usually makes the deepest impression on the American student. 

The zoological department belongs to the philosophical faculty, 
but the union of the various faculties is very close, and students 
belonging to one can and habitually do attend the lectures of 
other departments. Among the zoological students it is usual to 
go through a course of human anatomy and physiology along 
with the medical students ; they are obliged to study two natural 
sciences besides zoology, and to be examined in all three in order 
to obtain their degrees. In some instances botany is one of the 
required studies, or when otherwise is usually chosen, and the 
third subject is commonly chemistry, physics, geology, or miner- 
alogy. Thus it will be seen the students receive a broad scien- 
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tific training, rendered still more effectual because they volun- 
tarily attend several extra courses. 

The quality of the education in each branch depends mainly 
upon the character and the ability of the professor, and therefore 
we find the students passing from one university to another in 
order to attend the courses of some particular professor. This 
they can do the more readily because immatriculation at one 
university gives them, the right to enter another upon merely 
presenting their certificates from the first. All the universities are 
so much alike that it is quite possible to break off from a course 
at the end of the semester and go elsewhere to complete it. In 
this Avay various masters of the same science influence the learn- 
ers, and the one-sidedness of one teacher is counteracted by an- 
other. This seems to the writer an advantage which can hardly 
be overestimated. 

After these brief general remarks we pass to the consideration 
of the zoological work, strictly speaking. First of all we notice 
the advantage of the secure basis upon which is built up the 
superstructure of special zoological knowledge, thus giving every 
student an initial advantage which we regret to say is rare in this 
country. 

The professor of zoology delivers two regular courses of lectures 
every year, one semester on general zoology or comparative anat- 
omy, and during the second another on special zoology, including 
classification. In the first course he expounds the fundamental 
characters of animals, their microscopic and comparative anatomy, 
embryology, physiology, and so forth. This, it will be seen at 
once, is a different plan from that usually followed in this coun- 
try, where zoological instruction subordinates everything to clas- 
sification. There can, we think, be no doubt which is the bet- 
ter way. Fortunately, the old system is slowly disappearing in 
America as well. 

Besides the professor there are usually one or two privat- 
docents who, just beginning as instructors, take up some special 
branch of zoology and offer more detailed information than the 
professor can crowd into his general lectures. 

But the main activity of the student is not found in the 
lecture room but in the laboratory : there he spends most of his 
time, and there he acquires his most valuable knowledge, learn- 
ing to dissect and to use the microscope, and making the ac- 
quaintance of the principal forms of animal life. The professor 
and his assistants are constantly at hand to guide and suggest, 
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and from the very beginning the student is introduced to special 
memoirs and directed to the best general works. The laboratory 
is usually provided with a small collection of books, among which 
never fail to be Gegenbaur's Vergleichende Anatomie, Claus's 
Handbuch der Zoologie, Kolliker's Histology and Embryology, 
and Bronn's Klassen und Ordnungen des Thierreichs. Besides 
these there are always a number of miscellaneous and more 
special works — perhaps two or three hundred — whose appear- 
ance is that of veterans in service. 

The university library, usually very rich in old publications, but 
apt to lack many of the newer ones, is accessible to the students, 
though getting out a book involves usually great and, as the 
experience of our American libraries prove, unnecessary annoy- 
ance. There is generally no catalogue to which the students 
are allowed free access. Altogether, Americans sometimes justly 
feel provoked by the clumsiness of the arrangements in the libra- 
ries, — the usefulness of which certainly does not cori-espond to 
the number of volumes they contain, — but after all the books are 
there and can be got at. The writer has always found his 
professors exceedingly kind in lending books, and that is of great 
advantage, because, thanks to the admirable practice of inter- 
changing scientific publications so extensively, all the leading 
men own separate reprints (separat-abdriiclce) of a great many 
papers. 

The laboratory is always connected with a museum, which, 
except at Berlin, Munich, or Leipzig, is small, having been 
created mainly to bring together an instructive collection, suffi- 
cient to exhibit the principal varieties of animal forms, and to 
supply the necessary anatomical preparations for illustrating the 
lectures and aiding the students. Besides this it is often at- 
tempted to keep up an abundant supply of specimens for dissec- 
tion. The students are encouraged to collect living specimens 
for themselves, and to learn to recognize the typical forms of 
animals. The writer has often seen a professor bring in some 
strange creature and make the learners examine it, and try to 
determine its relationship for themselves., 

Having looked at the conditions under which the learner is 
placed, we proceed to examine his work. We notice above all 
a want of system : each person is launched out by the instructor, 
but has afterward to guide himself as best he may, with occa- 
sional help or warning from his teachers. It strikes one as a 
rather slipshod manner of learning, but it is pretty sure to weed 
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out the inferior pupils, for only industrious and energetic ones 
can struggle on to the end. The woful lack of method would 
be more injurious than it is, were it not counteracted in every 
laboratory by the spirit of truth-seeking, which should always 
guide every original investigation, and by the rivalry among the 
students, and the high respect for zoological science constantly 
inculcated. 

The first thing learnt is the distinction between physiology 
and morphology as the two great branches of zoology, and then 
most of the time is taken up with morphological work ; conse- 
quently morphology comes to be viewed as the principal field of 
work for a scientific zoologist. Classification, comparative anat- 
omy, histology, and embryology are combined as one depart- 
ment, and the aim of the student becomes finally to make him- 
self acquainted with the general principles of morphology, with 
the intention of ultimately taking up some special investigation. 
In America a class or an order are made a specialty, and we 
have carcinologists, herpetologists, ornithologists, etc., who at- 
tempt to study everything connected with the group they have 
chosen. In Germany some branch of morphology is taken up, 
thus the eye, or the nervous system, or the comparative anatomy 
of some division. In one country all the characters of one group 
are made a specialty ; in the other more frequently a few charac- 
ters are studied in many groups. 

When the student "has advanced far enough, he is encouraged 
to take up some special investigation with a view to writing his 
thesis to get his degree. The foundation having been broadly 
and well laid, he narrows his attention to a particular question 
and begins his original work. It is then that the professor be- 
comes most ready to assist, and it is generally considered his 
most important function to teach how to make a research by 
carefully controlling and guiding the learner in his first research, 
examining his preparations and discussing his conclusions with 
him. This is admirably done by some professors, poorly by 
others, but all are interested in its being well done, because a 
fault in a thesis by a pupil from a laboratory discredits the 
professor who ought to have cared for its avoidance. Many 
graduating theses are valuable papers, often quoted as scientific 
authorities upon the subjects of which they treat. Their char- 
acter generally shows the ability of the student pretty fairly, 
whether he be equal to difficult problems or only to simpler 
ones. 
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In Germany special knowledge is required on the part of the 
teachers ; it is only in the United States that a professor has to 
teach zoology, botany, palaeontology, and geology all at once. 
Accordingly there are often persons in the zoological laboratories 
who intend to become school-teachers, while the more brilliantly 
endowed aspire to university chairs. There are then two sorts 
of students, but though the aim of one is humbler, yet they too 
prize the degree of Doctor and work eagerly at their theses to 
secure the desired title. The opportunity is thus offered to each 
student to follow the course of several investigations. 

The research is usually upon some point in comparative anat- 
omy or in embryology, less frequently in histology, but it sel- 
dom has much to do with species, which are our greatest bugbear. 
New species are seldom discovered in Europe now, unless among 
the worms and protozoa, but anybody can find new species in 
the United States in almost any group of invertebrates. An 
industrious collector could probably easily obtain in one year 
in New England alone more than one thousand undescribed spe- 
cies of hexapod insects. In fact the trouble in Europe comes not 
from the species having no name, but from their having half a 
dozen different names. However, the forms are almost all known, 
and the work of zoologists is much eased by it. It is to be hoped 
that we shall soon be equally well off. 

In every laboratory microscopes are in continual use. The in- 
struments are always simple and small, being intended to be kept 
on the work-table, and take up little room. The complicated 
machines, the delight of amateurs and the abhorrence of histolo- 
gists, so much in vogue among us are never met with there. It 
is common enough to find Americans and Englishmen giving up 
their big home-made instruments and taking to the smaller and 
more convenient Continental microscopes, but the writer never 
knew any one to do the reverse. Simplicity, efficiency, and in- 
expensiveness make the German and French microscopes so 
superior to ours that it becomes a waste of money to purchase 
an American instrument. 

Not only does the student keep his microscope constantly in 
use, but he is also continually making histological preparations of 
whatever good material he gets. He therefore becomes skilled and 
experienced, sees a great many different tissues, and is enabled 
afterwards to examine the cellular structure of any organ he 
wishes to study and control his results by comparisons with the 
tissues which he has already studied. Our next article will be 



336 Vegetation in Nevada and Arizona. [June, 

on the methods used for making histological and embryological 
preparations. The account here given applies, of course, to the 
best laboratories, but they do not all offer the same great ad- 
vantages. 



THE DISTRIBUTION OF VEGETATION IN PORTIONS OF 
NEVADA AND ARIZONA. 

BY W. J. HOFFMAN, M. D. 

rpHE flora of Nevada may be divided into four distinct classes, 
-*- namely : — 

I. The flora of the mountains. 

II. The flora of the foot-hills. 

III. The flora of the plains. 

IV. The flora of the salt marshes. 

In the lower two thirds of Nevada and the northwestern por- 
tion of Arizona, from latitude 41° 40' N., at Bull Run Mountain, 
southward to latitude 35° 20' N., we have a,country composed of 
a series of plains and deserts surrounded by a net-work of mount- 
ain chains. The more northern valleys are composed of tolera- 
bly good soil, but as we proceed southward they become more 
and more sandy, and contain a greater amount of saline ingre- 
dients. There is every evidence that many of these basins were 
at one time inland seas, but owing to the rapid evaporation and 
absence of aqueous precipitation, they have in the greater num- 
ber of instances become dry, leaving their solid ingredients as the 
soil of the deserts, as in Diamond Valley, Death Valley, etc., or 
there may still remain sufficient moisture to cause salt marshes, 
as Armagosa Desert and that at Silver Peak which covers an 
area of only about eight or nine hundred square miles of mud 
and salt. A great deal of the alkalinity of some regions is de- 
rived from the mountains. During the disintegration of f eld- 
spathic rocks, the soluble salts are slowly carried down to add to 
the sterility of the valleys. Rain seldom falls on the plains, but 
the more prominent peaks are subject to showers nearly every 
afternoon. Peaks whose altitude exceeds that of the timber-line 
are most frequently visited. The causes are, the air becoming 
heated on the deserts (as in Death Valley we recorded 120° in 
the shade at from two to half past three o'clock) rises towards 
the cooler summits of the mountains, when condensation of vapor 
terminates in precipitation, the heavy clouds charged with elec- 
tricity hanging over the mountains for an hour or two, usually 



